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Effect of Atractylodis Rhizoma Alba on Osteoclast Formation
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Atractylodis Rhizoma Alba is commonly used herbal medicine and it has been known that has immuno-regualtory
effects and anti-cancer effects. The inhibition of osteoclastogenesis is essential for the prevention and treatment of
osteoporosis. The aim of this study was to evaluate the effects of Atractylodis Rhizoma Alba on osteoclast
differentiation in vitro and on resorbing activity of osteoclast. Osteoclast formation was evaluated in bone marrow cells
(BMC) in the presence or absence of Atractylodis Rhizoma Alba. The expression of c-fos, tartrate-resistant acid
phosphatase (TRAP), OSCAR, DC-STAMP, cathepsin K, MafB and NFATc1 mRNA in osteoclast precursor were
assessed by RT-PCR. The levels of TNF receptor-associated factor-6 (TRAF-6), c-fos and NFATc1 protein were
assessed by Western blot analysis. Also the correlation with MAPKs and NF-kB pathways were measured by using
Western blot analysis. With bone resorption study, | tried to evaluate the inhibitory effects of Atractylodis Rhizoma Alba
on mature osteoclast function. Atractylodis Rhizoma Alba inhibited the RANKL induced osteoclastic differentiation from
bone marrow macrophage in a dose dependant manner without cellular toxicity. Gene expression of c-fos and NFATc1
was significantly down regulated with Atractylodis Rhizoma Alba treatment. Atractylodis Rhizoma Alba markedly
inhibited the RANKL-induced osteoclastogenesis through suppression of nuclear factor kappa b (NF-xB) pathway,
down stream pathway of p38, ERK and JNK pathway. Taken together, | concluded that A#ractylodis Rhizoma Alba
have beneficial effect on osteoporosis by inhibition of osteoclast differentiation and by inhibition of functioning
osteoclast. Thus | expect that Atractylodis Rhizoma Alba could be a treatment option for osteoporosis.
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colony-stlmulatmg factor (M-CSF)9} receptor activator of
nuclear factor kappa B ligand (RANKL)®] #t=o] Z47 1|
e AFE W F ole) AR AR wHo] was

o] = NF-kB, c-Fos, nuclear factor of activated T cells
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238 M-CSF¢} RANKL-& Peprotech (London, UK)Oﬂ A T3
t}. Actin @4, TRAPL Sigma (St. Louis, MO, USA)ell A T+
It c-Fos®t NFATclo]l digk A=
Biotechnology(Santa Cruz, CA, USA)Atell A F3te] ALE-314
t}. Phospho (p)-ERK, ERK, p-JNK, JNK, p-P38, P38, I-kBe] dj
3 A= Cell signaling Technology (Danvers, MA, USA)<] |
F& AH&-3Hh. XTT assay kit Roche (Indianapolis, IN, USA)
Atell A T J gk

Santa Cruz
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5% ICR AFE JAANZ F ZE=3% dE =& A3 384
9 £ FHE lec FAVNE FAS Y FFALE A &
2E Z5ME= 10% fetal bovine serum (FBS), & A, M-CSF

(30 ng/ml)7} E%E o-minimum essential medium (Gibco
BRL, Gaithersburg, MD, USA) (a-MEM) H} 2o A 37t ujj %3}
4t 3¢ 3, B2F"E AXE dAx marrow
macrophage, BMM)Z AM&-3191, o]8jst U4 A E+= M-CSF
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AF A de NAHNEES 96-well plated] 1X 10*/well2]
FTEE £33 F M-CSF 30ng/ml)s}t A W& & FE2ES
Zyzre] w=EE Hrbste 3943 Mgt A 39 Wi g § 7
Z+9] plateo] XTT reagents (Roche Apphed Science)E 50 ul 3
7¥shal 4A1ZE Bl FEt ATt 4417 Bl ¥ ELISA readers ©]§-3}
ol 450 nmol A FRFEE AU
4. 9AHA} WS (RT-PCR) 24

TRI reagent (Invitrogen)E ©]-8-3}o] XUl RNAE #2]3}

A3, (DNAE FAst7] 93l 1 g RNA, 10 uM oligo dT <} 10
mM dNTPE 65Tl A 5%3F 9h-g-A171 & first strand buffer (50
mM Tris-HCl, pH 83, 75 mMKCl, 3 mM MgClL), 100 mM
DTT, RNase inhibitor®} reverse transcriptaseS A3} 4t}
4¥ cDNAE cfos, NFATcl, TRAP, OSCAR, Cathepsin K,
DC-STAMP, MafB # GAPDH %12} A8 AHE-E S
AHS-E primer= T2 ZTh
CTGGTGCAGCCCACTCTGGTC - 3;
c-Fos antisense, 5 - CTTTCAGCAGATTGGCAATCTC - 3’;
NFAT clsense, 5 - CAACGCCCTGACCACCGATAG - 3;
NFATc1 antisense, 5 -GCTGCCTTCCGTCTCATAGT - 3’;
TRAP sense, 5 - ACTTCCCCAGCCCTTACTAC - 3;
TRAP antisense, 5 - TCAGCACATAGCCCACACCG-3;
OSCAR sense, 5-CTGCTGGTAACGGATCAGCTCCCCAGA-3;
OSCAR antisense,
5-CCAAGGAGCCAGAACCTTCGAAACT-3;
MafB sense, 5'-AGCAGGTGTGACTCACGATG-3;
MafB antisense, 5'-CCTTGTAGGCGTCTCTCTCG-3’;
DC-STAMP sense 5-GCAAGGAACCCAAGGAGTCG-3;
DC-STAMP antisense 5-CAGTTGGCCCAGAAAGAGGG-3;
" -CAGCAGAACGGAGGCATTGA-3 ’
Cathepsin K antisense 5 -CCTTTGCCGTGGCGTTATAC-3 ’
GAPDH sense, 5 -ACCACAGTCCATGCCATCAC - 3;
GAPDH antisense, 5 -TCCACCACCCTGTTGCTGTA - 3.
PCR 94Tl A 30 %, 58 CellA 30 =, 72TCollA 30%
4 PCR 7o g 233 wHEste FZ 8 (DNAE 1% agarose
gel oA 719533l ethidium bromideZ @43 o UV
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ZE2 lysis buffer (50 mM Tris-Cl, 150 mM NaCl, 5 mM
EDTA, 1% Triton X-100, 1 mM sodium fluoride, 1 mM sodium
vanadate, 1% deoxycholate, and protease inhibitors)E ©]-§-3}
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Protein Assay kit (Bio-Rad, Hercules, CA)E ©o]&3to] @z

A FYAT L w29 @M A2 10% SDS-PAGE gel
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& F2EF 3 A WGt AExe SRTFE FASY
AAskAL, 3 AW B S o] &5t B3 hydroxyapatite
¥4 99& Image Pro-plus program version, 4.0 (Media

Cybernetics) & AH&-3he] 4%} shsith,
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Fig. 1. Effect on osteoclast differentiation by water extract of
Atractylodis Rhizoma Alba (ALA). (A) BMMs were cultured for 4 days with
M-CSF (30 ng/m¥) and RANKL (50 ng/m?) in the presence of water extract of ALA.
Cells were fixed in 3.7% formalin, permeabilized with 0.1% Triton X-100, and
stained with TRAP solution. TRAP-positive cells were photographed under a light
microscope (Magnification: x100). (B) TRAP-positive cells were counted as
osteoclasts. * P< 0.05 vs control.
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Fig. 2. Toxicity assay of ALA extract. (A) BMMs were seeded into a 96 well
plate and cultured for 3 days in the presence of M-CSF (30 ng/m¢) and with the
indicated concentrations of water extract of ALA. After 3 days, the absorbance was
measured at 450 nm using an ELISA reader. (B) BMMs were cultured for 3 days
with or without ALA extract. After 3 days, cultured cells were fixed and stained with
hematoxylin. Colonies containing 50 or greater cells were counted.
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Fig. 3. Effect of water extract of ALA on gene expression that are
associated with osteoclast differentiation. BMMs were pretreated with or
without water extract of ALA (500 ug/mé) for 1h and then treated with RANKL (100
ng/m) for the indicated time. Total RNA from the cells was obtained and the level
of expression of the mRNA of the indicated genes was analyzed by RT-PCR.
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Fig. 4. Effect of water extract of ALA on the expression of TRAF 6,
c-Fos and NFATc1. (A) BMMs were pretreated with or without water extract
of ALA (500 xg/mé) for 1h and then treated with (100 ng/m¢) RANKL for the
indicated time. The cells were lysed in lysis buffer, then resolved by SDS-PAGE and
western blotting with antibodies against TRAP6, c-Fos and NFATc1 and actin.
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Fig. 5. Effect of water extract of ALA on phosphorylation of MAPK.
BMMs were starved for 2 h, pretreated with water extract of ALA (500 ug/mé) for
1h, and then stimulated with RANKL (100 ng/m¢) for the indicated times. Cell
lysates were analyzed by Western blotting with antibody against p—p38, p38, p-JNK,
INK, p-ERK, ERK, p-IkB, I-xB and actin.
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hydroxyapatite &4 97t & A HuEd
hydroxyapatite® * 23t Z-f-olX= @ASA F 7t 2
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Fig. 6. Effect of ALA extract on bone resorption. Mature osteoclasts were
plated on hydroxyapatite-coated 48-well plates and then treated with M-CSF (20
ng/ml) or RANKL (1000 ng/ml) for 6 h in the presence or absence of ALA extract.
(A) Cells were removed from the plates and photographed under a light
microscope. (B) Pit area was quantified using Image Pro—plus program, version 4.0.
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